In the context of recent arbovirus epidemics, dengue fever is becoming a greater concern around the 26 world. In August 2017, Xishuangbanna, which is a border city of China, Burma and Laos, had its 27 first major dengue outbreak. A total of 156 serum samples from febrile patients were collected; 97 28 DENV positive serum samples were screened out, and viral RNAs were successfully and directly 29 extracted, including 77 cases from China and 20 cases from Myanmar. Phylogenetic analysis 30 revealed that all of the strains were classified as DENV-1. There are eight epidemic dengue strains 31 from Myanmar and 74 from Jinghong, Xishuangbanna, that were classified as cluster 1, which are 32 the most similar to the strain of China Guangzhou 2011. There are three epidemic strains from 33 Xishuangbanna Mengla that were classified as cluster 2, which have the closest relationship to the 34 strain of China Hubei 2014. However, there are 12 epidemic strains from Myanmar that were 35 classified as cluster 3, which have the closest relationship to the strain of Laos from 2008, which 36 shows that there is a recycling epidemic trend of DENV in China. There were 236 mutations in the 37 base, which caused 31 nonsynonymous mutations in the DENV structural protein C/prM/E genes 38 when the strain of Xishuangbanna and Myanmar were compared with the DENV-1SS. There is no
clear homologous recombination signal among these stains. Homology modeling possibly predicted 40 a three-dimensional structure of the structural protein of these strains and revealed that they had 41 the same three-dimensional structure and all had five predicted protein binding sites, but there are 42 differences in binding site 434 (DENV-1SS: Thr434, DV-Jinghong: Ser434, DV-Myanmar: Ser434, 43 DV-Mengla: Ser434). The results of the molecular clock phylogenetic and demographic 44 reconstruction analysis show that DENV-1 became highly diversified in 1972 followed by a slightly 45 decreased period until 2017. In conclusion, our study lays the foundation for studying the global 46 evolution and prevalence of DENV. Xishuangbanna. Accordingly, the information of origin and molecular epidemiology involved with 85 DENV deserves to be studied.
86
In this study, we report the results of the detection and serotyping of the DENV that caused the 87 outbreak. Phylogenetic and molecular clock analyses based on structural gene sequences of the virus 88 were also performed to understand the genetic characterization, potential source and evolution of 89 the virus. 
114
The primer sequences were as follows: C/prM-Forward, 5′ -agttgttagtctacgtggac -3′ and C/prM- (Fig. 3) . The result indicates that dengue fever is transmitted by recombination signals among these strains (Fig. 4b) .
209
Possible three-dimensional structure of the structural protein C/prM/E genes 210
The possible three-dimensional structure of the structural protein of DV-Jinghong, DV-Myanmar,
211
and DV-Mengla were later predicted and compared with DEN1SS. Homology modeling revealed 212 that four strains had the same three-dimensional structure, and all five had predicted protein binding 213 sites, which were DENV-1SS (His428, Gln429, Glu433, Thr434, and Thr435), DV-Jinghong
214
(His428, Gln429, Glu433, Ser434, and Thr435), DV-Myanmar (His428, Gln429, Glu433, Ser434, binding sites is different, i.e., 434 (Fig. 5 ).
217

Molecular clock and demographic reconstruction 218
The results of phylogenetic analysis show that all strains of dengue virus serotype 1 share a common 219 ancestor and with evolution can be divided into two categories in 1867 ( Figure 6A ) (in cluster 1),
220
and most of them are the dengue that broke out in America. However, in cluster 2, most of these 221 strains are DENV-1 that broke out in China and the countries around China, such as Myanmar and
222
Laos. This finding indicates that the evolution of DENV-1 is dominated by regional evolution. In 223 cluster 2, DENV-1 became highly diversified in 1972 ( Figure 6A ), which was supported by the 224 coexistence of several minor clusters, and three typical viruses (DV-Jinghong, DV-Myanmar, and 225 DV-Mengla) in our study have common ancestry at this time. The evidence for increasing genetic 226 diversity was also supported by the demographic reconstruction analysis ( Figure 6B ). Since 1961,
227
the genetic diversity of DENV-1 has gradually increased and reached its peak in approximately 228 1972 following a slightly decreasing period until 2017. During this period and although the analysis 229 based on the currently available data suggests that the genetic diversity decreased slightly after 1972 230 ( Figure 6B ), we consider that this could be caused by the extremely low sampling density in cluster 231 1.
233
Discussion 234 In China during 1978-1991, the epidemic regions were primarily in Guangdong and Hainan. 235 After 1990, the endemic range of dengue fever in and Menghai Daluo Health Center, and all of the cases were confirmed to be dengue NS1 positive 256 by the most authoritative local hospital on DENV treatment. Because approximately 72% of 257 the 156 serum samples were collected in the early stage of the disease and with a febrile course 258 shorter than 3 days, DENV RNA was successfully extracted from 97 serum samples. However, the success rate of virus isolation from the serum of these patients is extremely low, and only 260 six viral strains were successfully amplified in the C6/36 cells for construction of the dengue 261 viral seeds library. DENV infected cells can show a visible cytopathic effect (CPE) by serial-262
propagation. It is worth noting that the DENV outbreak broke out in different years and varied with 263 different types in Xishuangbanna. This phenomenon warrants further study, especially to examine 264 the influence factor among mosquitoes, the environment and tourism in Xishuangbanna.
265
The phylogenetic analysis was conducted based on the structural protein genes of the epidemic 266 strain, and several epidemic strains from China and Southeast Asian countries were used as 267
references. Previous studies report that the imported cases in China (2013-2016) were mainly 268 from were compared with DENV-1SS. The virulence site changed from I to T, which may lead to 292 weakened virulence of the epidemic strains. This is also consistent with the very rare 293 phenomenon in the outbreak of severe dengue patients. 294 Gene recombination is an important mechanism for the evolution of the virus. Through gene 295 recombination, a virus can produce great genetic variation, and its speed is clearly higher than that The red diamond was used to mark some dengue outbreaks area and the red block represents the other dengue epidemic areas in China and around Asia. Paint software of Microsoft Windows 6.1 was used to plot this graph. The graph showed that Yunnan province was geographically a connecting area among them, which led to possible dengue epidemic in Xishuangbanna.
Figure 2.
The study design and the following analysis. 156 inpatients who was diagnosed with dengue fever were recruited in our study; among them, all cases were first identified as dengue NS1 positive. Of these, serum samples were collected for virus amplification and viral RNAs extraction followed by Phylogenetic analysis to characterize the origin and prevalence of this DENV outbreak. 
